Abstract--Due to no feedback process and simplicity in searching algorithm, conventional selected mapping (CSLM) is an efficient crest factor reduction (CFR) technique in orthogonal frequency division multiplexing (OFDM) systems. However high number of inverse fast Fourier transform (IFFT) block is required to achieve the desired PAPR reduction performance. In this paper a PAPR reduction method based on N point radix-2 IFFT is proposed in which the number of IFFTs is reduced to one. The gist of the proposed method is based on storing a part of calculations and using them for the next searching operation results in elimination of the redundant calculations. Simulation results show at least 46.8% complexity reduction compared to CSLM by comparable PAPR performance.
I. INTRODUCTION
Orthogonal frequency division multiplexing (OFDM) has been adopted in various wireless communication standards such as IEEE 802.11, 802.16, and 802.15.3a. However a major drawback with OFDM is that it has high peak-to-average power ratio (PAPR) or Crest Factor (CF) [1] .
In the literature, enormous amount of research reports considered the problem of PAPR inherent in OFDM signals and proposed various techniques such as Partial transmit sequence (PTS) and selected mapping (SLM) [2] .
In this paper a novel SLM scheme is proposed with very low hardware and computational complexity due to performing only one IFFT operation. This method utilizes the inside calculation of the IFFT block and save them for the next stages without requiring calculation for each searching time. 
and V is the number of sub blocks, which is equal to the number of IFFT blocks and 1 v V ≤ ≤ . The input signal X is multiplied by the vector element-wise. 
where N is the number of subcarriers. The new matrix included in the input signal is defined by:
where K is the number of random phase sequences. It should be highlighted that in the CSLM method, the number of random phase sequences is the same as the number of IFFT blocks hence K=V, while in the proposed method the number of IFFT blocks is reduced to one, so V=1 and K is the number of phase sequences. The proposed phase sequence matrices called b i is circular right shift (CRS) of the matrix B by ( 1) 4 In this proposed method only one IFFT is needed, because only N/4 phase vector elements have to be altered by using b i matrices. Hence instead of using the new IFFT, the idea here is to save the calculations related to the unchanged phases and using them for subsequent search operations.
The input to IFFT block for the proposed matrices is ' '. i X b which has a maximum of 16 rows where
The first row of the matrix is the first input to the IFFT block. The second row is the next IFFT input, when its inside calculations are the same as the previous row, except for N/4 input data samples. The same procedure is applied for the other rows. Selecting the minimum PAPR among the IFFT output signals is the last stage. Hence by saving the same phases calculations and using them for subsequent searching operations, a substantial reduction in complexity is achieved. Fig.1 shows the block diagram of the proposed method when K=4 and1 k K ≤ ≤ . It illustrates that only the last 2 samples need to be changed during the different searching times.
IV. COMPUTATIONAL COMPLEXITY
The required number of IFFTs multiplications for K different phase sequences in CSLM method is given as 
The computational complexity reduction ratio (CCRR) of the proposed technique over the CSLM is given as:
(1 ) 100% Complexity of the proposed Method CCRR Complexity of CSLM = − × 
VI. CONCLUSION
In this paper a new computational complexity reduction scheme based on radix-2 inverse fast Fourier transform is proposed. This scheme is based on N/4 decisive different phase multiplications to the input OFDM signal. The result shows that at about the same PAPR reduction performance this proposed method provides at least 46.8% complexity reduction compared to CSLM. 
